node-epics-ca: An EPICS Channel
Access client for Node.Js

EPICS Collaboration Meeting 2023

C Apr 2471 28, 2023, hosted by the Fermilab
[

HINESE ACADEMY OF SCIENCES




AP T IR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

Content

iU ~ 17 Scenario
Design
Implementation
u 4~ Usage example

iU ° 5 Potential problems

Page 2



AP TIR

CHINESE ACADEMY OF SCIENCES China Spallation Neutron Source

Scenario

A Node.js web applications or services may want to access PV values in an 10C.

A Take Clog as an example, maybe someday it is required to display CSNS beam power PV value on the web page.

@ “ & Clog x|+ v = X
« > C O 8 10.1.236.131/logbook/6423a38977784806a220b058 e ® & O =

Clog & wanglin Vv

& Control System

« < 1 > » Showing 1to50f5logs | 25 Vv

Created At Author Author Email Category Tag Title Description P Owe r . 1 4 O kW

Index Attachment
Select N Keyw¢ Keyword Select e Select A Keyword Keyword
1 2023-04-12 Fk wanglin@ihep.ac.cn Info test test 123 /Nl
2 2023-04-11 acc-ms o Info 111 222 01
acco@ihep.ac.cn

3 2023-04-04 BN wanglin@ihep.ac.cn Info 345 67890

4 2023-03-29 E= wanglin@ihep.accn  Info TG, {234 b1

5 2023-03-29 FHk wanglin@ihep.ac.cn Info Issue 123 45678 W2

« < 1 > »>  Showing Tto5o0f5logs | 25 Vv
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Scenario
A Access PV values from IOC in Node.js?
i Option #1: From a PV server

I Option #2: Directly from the 10C

A A Channel Access client for Node.js is needed in Option #2.

Clog Clog

i i

webul -~ RESTAPI web Ul —~(_RESTAPI )=~ baabace
> >

Vue.js Node.js T MaongoDB Vue.js Node.js T MaongoDB

l HTTP / JSON l Channel Access for Node.js
PV Channel Access
Java ?(Fa’;\{t?orn - = FEPICSIOC EPICS 10C

Access PV values from a PV server Access PV values directly from 10C
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Search for existing Node.js CA client
A node-epics

I https://github.com/RobbieClarken/node-epics

I https://www.npmjs.com/package/epics

I FFlimplementation

A epics-ioc-connection

I https://github.com/onichandame/epics-ioc-connection

I https://www.npmjs.com/package/epics-ioc-connection

I FFlimplementation

A epics-tca

I https://www.npmjs.com/package/epics-tca

I Pure TypeScript/JavaScript implementation
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Search for existing Node.js CA client
A node-epics
i Not updated for almost 10 years

T Has been announced unmaintained

<« G )  https://github.com/RobbieClarken/node-epics A s M = @ 3‘ “o @

Pull requests Issues Codespaces Marketplace Explore

=] RDbbieClarken/nOde-epics Public ® Watch 5 ~ % Fork 9 - Starred 19 -

<> Code (2 lssues 6 i1 Pullrequests () Actions [ Projects [ Wiki @ Security |~ Insights

¥ master ~ ¥ 1branch 0 tags Go to file Add file - About

EPICS Channel Access for node.js

M RobbieClarken Add unmaintained warning to readme @76leed on Oct 13,2020 1) 38 commits
M Readme
B b Added options parameter to get and monitor 11 years ago vy 19 stars
I test Added options parameter to get and monitor 11 years ago ® 5 watching
% 9forks
[ READMEmd Add unmaintained warning to readme 3 years ago .
Report repository
3 indexjs Renamed mainjs to indexjs 11 years ago
[ packagejson Freeze dependency versions 9 years ago Releases
No releases published
‘= README.md

/\ Warning: Unmaintained /\ Packages

No packages published
This project is no longer maintained and may not work with recent versions of nodejs or EPICS. Consider using

https://github.com/onichandame/epics-ioc-connection instead.
Used by 14

Information G- EEEE & - Page 6
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Search for existing Node.js CA client
A epics-ioc-connection
i Not updated for almost 3 years

i May not work for recent Node.js versions

&« O 2] https://www.npmjs.com/package/epics-ioc-connection A T8 Mh &= @ z. & @

¥ Now, Publish Me Pro Teams Pricing Documentation

“pm Q_ search packages Sign Up SignIn

epics-ioc-connection
0.0.10 + Public « Published 3 years ago

@ Readme ﬁ Code e 2 Dependencies & 0Dependents @ 10 Versions

EPICS IOC Connection nstall

. . . . > npm i epics-ioc-connection
Forked from this repo but does not have the same signature with the original package. P P

This package aims to provide a convenient interface for JS/TS codes to communicate with the + Weekly Downloads

EPICS IOCs.
° 0 MMM

Shipped with types

Version License

0.0.10 MIT
Author

Unpacked Size Total Files
onichandame 1.38 MB 29
GLllde Last publish

3 years ago Page 7
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Search for existing Node.js CA client
A epics-tca
I A pure TypeScript / JavaScript implementation of EPICS CA

I Developed by ORNL and is actively maintained

&« O ) https://www.npmjs.com/package/epics-tca AR+ Mm = @& ‘. o @
epics-tca
1.0.21 + Public + Published 6 days ago

@ Readme E Code a 7 Dependencies & 0Dependents @ 11 Versions

TypeScript Realization of EPICS Channel Access Install

Cllent leeral'y » npm i epics-tca
About + Weekly Downloads
152 A ‘\ I\ AA A ‘
This is the TypeScript version EPICS Channale Acceess (CA) client library. It provides a
TypeScript/JavaScript interface for an EPICS CA client communicating with CA servers. Version License
1.0.21 ISC
This library complies the CA protocol specifications.
Unpacked Size Total Files
Install 916 kB 116
In your TypeScript/JavaScript project, run Last publish
6 days ago

npm install epics-tca

Collaborators

Usage E
v, Page 8
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Scenario

A CA client for Node.js is useful in Node.js applications.

A node-epics and epics-ioc-connection are very useful CA clients.

A However, node-epics and epics-ioc-connection are almost obsolete.
A

We decided to develop a CA client for Node.js with FFl implementation based on node-epics and
epics-ioc-connection. In other words, re-implement node-epics and epics-ioc-connection.

To

Note: | am not aware of the existence epics-tca until | finished the development of node-epics-ca,
so the work described in the presentation is done based on an assumption that there is no
actively-maintained CA client for Node.|s.

Node.|s

EPICS CA
shared library

-— EPICSI10C

|
Y

CA client for Node.js

CA client for Node.js with FFI implementation Page o
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G & https//www.npmjs.com/package/ffi o B A% D B & @

Design -

2.3.6 « Public + Published 4 years ago

A FFllibraries / packages for Node.js B S e e e

node-ffi Instai
- -
I ffl Node.js Foreign Function Interface % gL
guild status RN
Repository
4 H - node-ffi isaNode.js addon for loading and calling dynamic libraries using pure JavaScript. It © github.com/node-ffi/node-ffi
l \ h tt p S . //WWW 0 n p I I l I S 0 C O I I l /D a.C k aq e/ffl can be used to create bindings to native libraries without writing any C++ code.
Homepage

It also simplifies the augmentation of node.js with C code as it takes care of handling the

A h tt p S : //q i t h u b . C 0 m /n O d e—ff i /n O d e—ffi translation of types across JavaScript and C, which can add reams of boilerplate code to your

& github.com/node-ffi/node-ffi

A Not updated for nearly 4 years i i i il
A US ed by n O d e-ep I CS Example U;p.a(kedsixe Total Files
-I- ffi _ n ap i var ffi = require('ffi'); |;-sue5 —
var libm = ffi.library('libm', { 222 19
A https://lwww.npmjs.com/package/ffi-napi ffi package
A https://github.com/node-ffi-napi/node-ffi-napi o T —

A Not updated for nearly 2 years fnapi

4.0.3 « Public « Published 2 years ago

A Used by epiCS_iOC_ConneCtion @ Readme B code (o) @ 6Dependencies & 297 Dependents @ 19 Versions

node-ffi-napi Instat

I k O ff I Node.js Foreign Function Interface for N-API P mgmL ffdoaa

Repository
, . . [ o v4.0.3 | downioads Hiekimonth B [ coverage RN i i i
A https://www.npmjs.com/package/koffi e i
node-ffi-napi is a Node.js addon for loading and calling dynamic libraries using pure i
omepage
JavaScript. It can be used to create bindings to native libraries without writing any C++ code. & g ::h P 7 at ?
P

It also simplifies the augmentation of node.js with C code as it takes care of handling the

A https://qithub.com/Koromix/rygel/tree/master/src/koffi
A https://koffi.dev/ o S i Ll il

Version License

+ Weekly Downloads

WARNING: node-ffi-napi assumesyou know what you're doing. You can pretty easily create

4 . . - o Py & & 4.0.3 MIT
situations where you will segfault the interpreter and unless you've got C debugger skills, you
A Actively maintained by a software developer from , _
Unpacked Size Total Files
F WARNING: The original APl of node-ffi is left mostly untouched in the N-API wrapper. 7.28 MB 621
r a n C e However, the API did not have very well-defined properties in the context of garbage collection
Issues Pull Requests

and multi-threaded execution. Itis rec to avoid any multi. ing usage of this

A | finally chose koffi as FFI library to access EPICS CA s _ _ '
shared library ffi-napi package Pase 10
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&~ G https://www.npmijs.com/package/koffi A 98 m &= @ 3' o @ ®] ) https:/koffidev o & A 9% M = @ 3. 9 @
koffi Koffi . e =
2.3.16 + Public « Published a day ago KOffI

Q. Search

@ Readme E Code ( Beta e 0 Dependencies

& 6 Dependents

@ 149 versions

Overview

Koffi is a fast and easy-to-use C FFI module for Node.js, featuring:

* Low-overhead and fast performance (see benchmarks)

* Support for primitive and aggregate data types (structs and fixed-size arrays), both by reference
(pointer) and by value

* Javascript functions can be used as C callbacks (since 1.2.0)

* Well-tested code base for popular OS/architecture combinations

The following combinations of OS and architectures are officially supported and

tested at the moment:

ISA [ OS Windows Linux = mac0S FreeBSD OpenBSD
|
86 (1A32) [ v B4 v [ v
%86 ( ) es Yes A es es

Yes Yes Yes Yes

x86_64 (AMD64)

Yes
v O O (|
ARM32 LE? N/A &
O Yes N/A Probably Probably

Install

= npm i koffi

Repository

@ github.com/Koromix/rygel

Homepage

& koffi.dev/
+ Weekly Downloads
891

Version

2.3.16

Unpacked Size
17.6 MB

Issues
5

koffi package page

-I“-\-——-—A—-—f‘j\

Requirements
Quick start
Data types
Data pointers
Function definitions
Function calls
) Callbacks
Miscellaneous
Benchmarks
Contributing
Changelog

Migration guide

License

MIT
Total Files 2 Sponsor

359

Pull Requests
0

Overview

Koffi is a fast and easy-to-use C FFl module for Node.js, featuring:

* Low-overhead and fast performance (see benchmarks)

* Support for primitive and aggregate data types (structs and fixed-size arrays), both by reference

(pointer) and by value
* Javascript functions can be used as C callbacks (since 1.2.0)

* Well-tested code base for popular OS/architecture combinations

Koffi requires a recent Node js version with N-API version 8 support, see this page for more information.

The source code is available here: https://github.com/Koromix/rygel/ (in the src/koffi subdirectory).

Table of contents

* Requirements
o Nodejs
o Supported platforms
® Quick start
o Install Koffi
o Small Linux example
o Small Windows example
e Data types
o Primitive types
= Standard types
= Endian-sensitive types

koffi documentation page
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Design
A node-epics-cais developed based on node-epics and epics-ioc-connection.

A Use koffi as FFI library to access EPICS CA shared libraries

I FFl libraries (node-ffi and node-ffi-napi) that node-epics and epics-ioc-connection use are obsolete

A Optimize the monitor() method

T A PV can be monitored when its initial state is disconnected

A Take EPICS CA shared libraries directly from pyepics 3.5.1

I https://github.com/pyepics/pyepics/tree/master/epics/clibs

A References Node.js
I epics/ca.py in pyepics node-epics-ca
I EPICS CA tools: caget, caput, camonitor ibca.
g P coffi - pcaso . EPICSIOC

Interface of nodeepicsca
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Implementation
A Load the shared library and register functions to koffi

J5 channeljs X
lib > JS channeljs >

winsZ =

LIBCA PATH = path.join(__ dirname, ‘clibs’, i

',1ﬂﬁﬁ B
LIBCA PATH = path.join( dirname, 'clibs’, "linux64', '
in®:
LIBCA PATH = path.join(__dirname, 'clibs’, 'darw
default: -

console.log("Unk platfor
br

. PATH) {
DepError;

MAX_STRING SIZE = 40;

dirname = path.dirname(LIBCA PATH);
delimiter = path.delimiter;
if (process.env.PATH) {
process.env.PATH += ~${delimiter}${dirname} " ;

process.env.PATH = dirname;

libca = koffi.load(LIBCA PATH); Page 13




